INTRODUCTION
Silicon nitrides are materials which have a very promising perspective for applications in microelectronics and optoelectronics. One of the methods to produce silicon nitride and silicon-rich nitride is the process of Low Pressure Chemical Vapor Deposition (LPCVD) by the reaction of silane (SiH 4 ) and ammonia (NH 3 ). Depending on the temperature of the deposition the deposited amorphous silicon thin film is either amorphous (T < 600°C), polycrystalline (600°C < T < 900°C) or monocrystalline (T > 900°C). Depending on the partial pressure of the gasses entering the reactor either stoichiometric silicon nitride (Si 3 N 4 ) or nonstoichiometric silicon rich nitride (SiN x , 0<x<4/3) can be deposited.
II. EXPERIMENT
The silicon-rich nitride thin films were deposited using the LPCVD method on silicon substrates. Ammonia and silane diluted in argon (26 % SiH 4, 74 % Ar) were used as reactant gasses. The depositions were made at the temperature of 570 o C and the time of each deposition was 30 minutes. The partial pressure of the diluted silane was kept constant at the gas flow of 310 cm 3 / min while the flow of ammonia was varied to obtain films with different nitrogen content x. The details of the LPCVD reactor used are given elsewhere [1] . Six samples were produced labeled S1-S6 representing ammonia flows of 16, 25, 34, 43, 52 and 61cm 3 / min respectively.
III. RESULTS
The TOF-ERDA measurements are presented in Figure  1 . From the TOF-ERDA spectra the mean nitrogen content x in the samples and the mean thickness of the layer were calculated and are reported in Table I . An increase of the nitrogen content and a decrease of the film thickness with the increase of the flow of ammonia are clearly visible. The decrease of the thickness is probably due to the fast reaction of silane and ammonia taking place at the beginning of the reactor tube because of which less reactant gasses reach the substrates that are placed in the middle of the reactor tube. Ellipsometry was used to determine the thicknesses and the refractive indices of the deposited thin films at the wavelengths of 405 nm and 632.8 nm A clear decrease of both the real and imaginary part of the refractive index with the increase of the ammonia flow is observed. The infrared spectra are reported in Figure 2 . Two sharp peaks around 610 cm -1 and around 1100 cm -1 which belong to the absorption of the silicon substrate with thin oxide layer on the top on which the SiN x layers were deposited are observed as well as a broader peak at around 840 cm -1 which corresponds to the absorption of the Si-N stretching mode. In Fig. 2c ) the spectrum of the bare silicon substrate was subtracted from the measured spectra so that a pure spectrum of the deposited film can be seen. A decrease of the intensity of the Si-N stretching peak intensity with the increase of the nitrogen content in the samples can be observed. This is in agreement with the already mentioned decrease of the samples thickness with the increase of the nitrogen content observed by both TOF-ERDA and ellipsometry. The Raman spectra are reported in Figure 5 . A broad band corresponding to the TA vibration band is present around 160 cm -1 , and the TO vibration band can be seen around 470 cm -1 , although it is greatly overshadowed by the much more intense optical phonon peak of the crystalline silicon substrate on which the samples were deposited. The presence of the broad TA vibration peaks leads to the conclusion that the deposited samples are mainly amorphous, although it is impossible to be absolutely certain that no silicon nanocrystals are present in the samples since their Raman spectra would overlap with the one from the substrate. The SEM images of the samples show a very smooth surface with no sign of microscopic substructures indicating very good surface quality.
IV. CONCLUSION
Silicon-rich nitride thin films were deposited on silicon wafers. They were found to have very good surface quality (no microscopes structure was noticed on the SEM images) and their nitrogen content was found to vary from 0.55-0.86. A wider range of the values of the flow of ammonia are planned to be used in future depositions to produce silicon-rich nitrides in the full range of values of the nitrogen content (0<x<1.33). Figure 2. The IR spectra of the samples: a) whole IR spectra from 0 to 10000 cm -1 ; b) an expanded area of the spectra from 500 to 1300 cm -1 ; c), Si-N stretching mode after subtraction of the background. In all three subfigures the spectra are of the samples S1-S6 from below to above.
